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PREFACE

) This report is prepared under guidance contained in the !
Recommended Guidelines for Safety Inspection of Dams for Phase I
Investigations. s of these guidelines may be obtained from the
Office of the Chief of Bng t The purpose of
a Phase I investigation is to expeditiously identify those dams which may
pose hazards to human life or property. The assessment of the general
condition of the dam is based upon available data and visual inspections.
Detailed investigations, testing and detailed computational evaluations
4 are beyond the scope of a Phase I investigation; however, the

: investigation is intended to identify the need for more detailed studies. ™ ;
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S In reviewing this repart, it should be realized that the |
reported condition of the dam is based on observations of field conditions
at the time of inspection along with data available to the inspection
team. In cases where the reservoir was lowered or drained prior to
inspection, such action, while improving the stability and safety of the
dam, removes the normal load on the structure and may obscure certain 1
conditions which might otherwise be detectable if inspected under the ]
normal operating environment of the structure. R

It is important to note thst the condition of a dam depends on
numerous and constantly changing internal and external conditions, and is
evolutionary in nature. It would be incorrect to assume that the present
condition of the dam will continue to represent the condition of the dam at
some point in the future. Only through frequent inspections can unsafe
conditions be detected, and only through continued care and maintenance
can these conditions be prevented or corrected.

Phase I inspections are not intended to provide detailed
Mhydrologic and Mydraulic analyses. In accordance with the established
Guidelines, the spillway design flood is based on the estimated "Probable
Maximum Flood*® for the region (greatest reasonably possible storm runoff),
or fractions thereof. The spillway design flood provides a measure of
relative spillway capacity and serves as an aid in determining the need
for more detailed hydrologic and hydraul ic studies, considering the size
of the dam, its general condition and the downstream damage potential.
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PRASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

Name of Dam: Rnight Dam

County Located: Montgomery County
State Located: Pennsylvania
Stream: Perkiomen Creek
Coordinates: Latitude 40° 20.0°

Longitude 75° 28.9°'
Date of Inspection: November 19, 1979

Knight Dam is owned by the Montgomery County
Commissioners and maintained by the Parks Department. Visual
inspection of the exposed sections of the dam and review of
the limited available data indicate that Knight Dam is in good
condition. It is noted that the entire spillway and apron
were submerged and could not be inspected. Therefore, a
complete visual assessment of the structure could not be made.
The dam is classified as a "Small"” size structure with a
"High" hazard classification consistent with its potential in

the event of sudden failure for extensive property and loss of

life downstream along Perkiomen Creek.

In accordance with criteria established by Federal
(OCE) Guidelines, the spillway design flood for this "Small"
size dam and "High"™ hazard classification is 0.5 to the full
Probable Maximum Flood (PMF). As the total storage capacity
is nearer the lower limit for the "Small" size classification
and as the weir can be expected to be submerged during the
PMF, the selected spillway design flood is 0.5 PMF.

Hydrologic and hydraulic calculations indicate that
the spillway structure is capable of discharging about 0.47
PMF without overtopping the spillway walls. As 0.5 PMP is not
judged to cause failure of the dam by overtopping, the
spillway rating for this structure is considered to be
"Inadequate" but not "Seriously Inadequate”.

It is recommended that the following items of
routine maintenance and surveillance be undertaken as soon as
practical.

(1) The apron area along the downstream toe of the
spillway should be periodically inspected, es-
pecially after periods of high flows to check for

scour or deterioration of the downstream toe.
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(2) The trees growing against the left spillway wall
should be removed. R

(3) The joint filler at the expansion joints in the
spillway walls should be replaced.

(4) The erosion noted at the downstream end of the left |
spillway wall is not significant at this time but
should be monitored.

Because of the location of the dam and the potential
for heavy property damage and possible loss of life in the
event of failure, a formal procedure of observation and
] warning during periods of high precipitation should be
developed and implemented. This procedure should include a
method of warning downstream residents along Perkiomen Creek
that high flows are expected and provisions for evacuating
these people in the event of an emergency. An operation and
maintenance procedure should also be developed to insure that
all pertinent items are @fuTiy inspected on a regular basis
and maintained in the aé‘ioSS&b&e condition.
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM
RKNIGHT DAaM
NATIONAL ID NO. PA 00395
DER NO. 46-257

SECTION 1
PROJECT INFORMATION

1.1 General.

a. Authority. The Dam Inspection Act, Public Law 92-
367, authorized the Secretary of the Army, through the Corps
of Engineers, to initiate a program of inspection of dams
throughout the United States.

b. Purpose. The purpose of the inspection is to
determine 1f the dam constitutes a hazard to human life or

property.

1.2 Dpescription of Project.

a. Dam and Appurtenances. Knight Dam is a concrete
gravity run-of-the-river dam with an ogee weir about 15 feet
above the existing streambed. The 415 foot long, 22 foot high
dam impounds a reservoir of about 170 acre-feet at normal
pool. The upstream face of the dam is vertical. A 155 foot
long concrete retaining wall at the left end of the dam, with
a top elevation of 220, prevents water from flowing over
Pennsylvania Route 29. An 83 foot long retaining wall is at
the right end with the same top elevation. Construction
documentation indicates the weir section is founded on rock.

Outlet works are located at the right end of the
dam, as shown in Photograph 3, and consist of two conduits
which are gated at the upstream end and reported to be 24
inches in diameter. The gate hoists are operated from a
platform above the conduits, access to which is through a
locked gate.

b. Location. The dam is located across the Perkiomen
Creek, about 3,000 feet southwest of the center of Green Lane
Borough. The dam is in Upper Frederick and Marlborough
Townships, Montgomery County, Pennsylvania. The dam site and
reservoir are located on the USGS Quadrangle map entitled
"Perkiomenville, Pennsylvania®™, at coordinates N 40° 20.0' W
75° 28.9°'. A regional location plan of Knight Dam and

i reservoir is enclosed as Plate 1, Appendix E.




c. Size Classification. The dam is classified as a
"Small” size dam by virtue of its estimated total capacity of
479 acre-feet and 22 foot height.

d. Hazard Classification. A "High" hazard classifica-
tion is assigned consistent with the dam's location above an
urban area and the potential to cause extensive property
damage and possible loss of life downstream along the creek.

e. Ownership. The dam is owned by the Montgomery
County Commissioners. All correspondence should be addressed
to Mr. A. Russell Parkhouse, Chairman, Montgomery County
Commissioners, Court House, Norristown, Pennsylvania 19401.

£. Purpose of Dam. The dam serves to prevent flooding
of the adjacent highway, Pennsylvania Route 29, and the
reservoir is used for recreational purposes.

g. Design and Construction History. The original dam

at the site, Knickerbocker Dam, was one of three dams built
around 1888 by the American Ice Company of Philadelphia. The
rockfill timber crib structure was about 12 feet high and 250
feet long. During the flood of 1902, all dams were breached,
increasing the water level at Brey Dam, 3,500 feet downstream,
by three feet. The dam, or what remained of it, was at the
site when construction of the present Rnight Dam began.

Drawings for Knight Dam were prepared by the office
of the Montgomery County Engineer in 1957 and 1958. The
original plans were for a longer dam with the outlet works
near the center, rather than at the right abutment. Except
for a drawing which shows the dates when portions of the
concrete weir and retaining walls were cast, there are no
drawings in the state files which show the as-built configura-
tion of the dam with the outlet works at the right abutment.
Construction records indicate that concrete for the weir and
retaining walls was cast between February 8 and September 1,
1960, when one section of spillway was remaining to be cast.
No other design and construction history was available in
Department of Environmental Resources files.

h. Normal Operating Procedures. Reservoir flows are
normally discharged over the weir.

1.3 Pertinent Data.

A summary of pertinent data for Knight Dam is
presented as follows.
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Drainage Area (square miles)

Discharge at Dam Site (cfs)

Maximum Known Flood at Dam
Site (June 1972)

At Top of Dam

Elevation (feet above MSL)
Top of Dam

Spillway Weir

Pond Drain Inlet

Pond Drain Outlet

Tailwater (November 19, 1979)
Stream Bed at Downstream Toe

Reservoir (feet)

Length at Normal Pool (est)
Length at Maximum Pool (est)
Fetch at Normal Pool

Estimated Storage (acre-feet)
To Spillway
To Top of Dam

Reservoir Surface Area (acres)
Normal Pool

Dam Data
Type
Length
Maximum Height
Volume
Side Slopes
Upstream
Downstream
Cutoff
Grout Curtain

Spillway

Type

Elevations (feet)
Weir

Downstream Apron

Outlet Works
Type

Reservoir Drain Inlet
Conduit Outlet Invert

94.5

11,4001}
30,500

220.0
213.0
201+
201+
201.8
197.6

3,500
5,000
1,300

170
479

34

Concrete gravity
415 feet

22 feet
5,900 cubic yards

Vertical
Ogee weir
None known
None

Ogee weir

213.0
197.6

Two 24 inch conduits
gated at upstream

end
201+
201+

T

(1)

Reported maximum discharge at upstream Green Lane Dam.
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SECTION 2 i
ENGINEERING DATA

2.1 Design.

a. Data Available. The data available for review from
Department of Environmental Resources (DER) files were limited
to design drawings for a somewhat different dam at the site
{with the outlet works at the center of the dam and a
footbridge crossing the dam), test boring logs and a concrete
placement record sheet. The only engineering analysis
available for this dam is a stability analysis for the weir
section. The Montgomery County Engineer's Office provided the
drawing enclosed as Plate 4, Appendix E.

b. Design Features. The principal design features of
Knight Dam are illustrated on the plan and cross-section
enclosed as Plates 2 and 3, Appendix E. Data for these plates
were obtained from DER files.

2.2 Construction.

Beyond the limited information given in Section 1.2,
there are no data available concerning the construction
history of this dam and reservoir.

2.3 QOperatiunal Data.

There are no operational records maintained. There
are no known minimum flow requirements downstream of this dam.

2.4 Evaluation.

a. Availability. Information presented herein was
obtained from records located in DER files in Harrisburg,
Pennsylvania, and the Montgomery County Engineer's Office and
from conversations with the Owner's representative.

b. Adequacy. The available data included in the state
files are not adequate to evaluate the engineering aspects of
the dam and appurtenant structures.

c. Validity. There is no reason to question the
validity of the limited available data.
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SECTION 3 1
VISUAL INSPECTION

3.1 Findings. )

a. Geriaral. Observations and comments of the field ;
inspection team are contained in the checklist enclosed herein i 1
as Appendix A, and are summarized and evaluated in the
following subsections. In general, the appearance of the
facility in November 1979, indicates that the dam is in good
condition. At the time of the inspection, the creek was
flowing at a normal rate over the spillway and, thus, the ogee
section and downstream apron could not be inspected. A plan
and cross-section of the dam are shown in Plates 2 and 3,
Appendix E.

TSI VTP

b. Dam. The vertical alignment of the dam was checked,
and the profile is shown on sheet 5B, Appendix A. No
discernible horizontal or vertical displacement was noted c
along the crest. Water was flowing uniformly over the entire _
length of the dam. The junction to the right abutment appears r
in good condition. The minimum elevation of backfill behind '
the right spillway wall is equal to the top of the spillway
wall. The wall itself is in good condition, with no cracking
noted, although some joint filler is missing from expansion
joints in the wall. Drains through the wall were rust
stained. The 1left spillway wall also appears in good
condition. The left spillway wall, shown in Photograph 6, is
not backfilled to the top at its downstream end. The wall
extends 105 feet upstream into natural ground. Two small
trees are growing adjacent to the wall on the reservoir side i
near the upstream end. These should be removed. On the |
highway side of the wall near the downstream end are two minor :
depressions. At the downstream end of the wall is erosion
resulting from surface runoff or foot traffic. Large stone is
at the downstream end of the wall. The depressions and
erosion are not considered@ significant at this time but should
be monitored. The exposed portion of the wall has fine
vertical cracks extending two to three feet below the top of
the wall, spaced uniformly between construction joints. Some
of the vertical cracks are connected at the bottom by a
horizontal crack. This cracking is assessed to be temperature
cracking and not structural cracking. Joint filler is
completely missing from construction joints in the wall and
should be replaced.

an A Rk Yo, - 08

Outlet works consist of two conduits, reported to be
24 inches in diameter, through the dam at the right end, as
shown in Photograph 2. Both conduits are gated at their




upstream end, and gate hoists are located on the platform
above them, shown in Photograph 3. The platform appears to be
in good condition. Both gates were operated smoothly and
appeared to seat completely. Unauthorized access is prevented
by a locked gate through a cyclone and barbed wire fence on
the top of the right retaining wall.

c. Reservoir. The reservoir slopes are flat ¢to
moderate and vegetated to the water's edge with grass or
trees. Knight Dam was built immediately downstream of the
confluence of Deep Creek with Perkiomen Creek. Immediately
above this confluence on Deep Creek is Deep Creek Dam. Knight
Dam reservoir extends up to the toe of Deep Creek Dam, which
is shown on Photograph 10. About 3,000 feet due north of
Knight Dam on Perkiomen Creek is Green Lane Dam. This 87 foot
high dam is shown on Photograph 9. No sedimentation was noted
at the upper end of the reservoir, and very little debris was
noted.

d. Downstream Channel. The downstream channel is the
Perkiomen Creek, as shown in Photograph 4. The stream narrows
from the 400 foot width at the dam to about 100 feet under the
first highway bridge, about 300 feet downstream. Below the
first highway bridge, the channel is about 100 feet wide and
up to six feet deep. There is a small run-of-the-river dam
about 1,000 feet below Knight Dam, which is about five feet
high and 120 feet long. Brey Dam, eight feet high and about
3,500 feet below Knight Dam, is immediately downstream of the
first major damage center. Upstream of Brey Dam is an old
mill building, shown in Photograph 8, which still has a mill
race diverting flow from the Perkiomen Creek into the
building. Water flows through the mill building and under
Route 29 before entering a channel and being carried back into
the Perkiomen Creek. There is at least one apartment on its
upper floors. Upstream of the mill building are seven homes,
some of which are shown in Photograph 7. Three of the houses
appear to be less than six feet above the creek bank. All
along the Perkiomen Creek to its confluence with the Schuyl-
kill River are scattered houses and businesses built in the
floodplain.

3.2 Evaluation.

Inspection of the dam, outlet works and retaining
walls disclosed no evidence of apparent past or present
movement that would indicate existing instability of the dam,
spillway walls or outlet structure. The dam crest appears to
be uniform and water flows smoothly over it. Since flow was
passing over the spillway at the time of the inspection, the




toe of the spillway could not be inspected for undermining,
scour or the condition of the apron section. All exposed
structural features of the dam were observed to be in good
condition.

The only items to be noted are of a routine
maintenance nature, and they are the replacement of joint
filler material in both the left and right spillway walls and
removal of trees adjacent to the left spillway wall. The
erosion noted at the downstream end of the left spillway wall
requires only monitoring at this time.
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SECTION 4
OPERATIONAL PROCEDURES

4.1 Procedures.

Operation of the dam does not require a dam tender.
Under normal conditions, the pond drain gates are closed, and
water discharges over the dam.

4.2 Maintenance of the Dam.

Upper Perkiomen Valley Park employees provide rou-
tine maintenance for the dam.

4.3 Maintenance of Operating Facilities.
Park employees provide routine maintenance to the

operating facilities. The pond drain sluice gate is operated
in the spring.

4.4 wWarning Systems In Effect.

There is no written warning system in effect for
this dam.

f 4.5 Evaluation.

It is judged that the current operating procedure,
which does not require a dam tender, is a realistic means of
i operating the relatively simple control facilities of Knight
' Dam. It is noted that formal operational, maintenance and
warning procedures should be developed and implemented.
Maintenance procedures should include an inspection checklist
which would include a listing of items to be checked during
each inspection and repaired as necessary to insure proper
performance of the structure.




SECTION 5
HYDROLOGY/HYDRAULICS

5.1 Evaluation of Features.

a. Design Data. There is no original design data nor
subsequent hydrologic/hydraulic evaluation data available for
this dam. The stability analysis indicates a "full head”
elevation on the weir to be 219. The watershed is composed of
three major subwatersheds. About 600 feet west of Knight Dam
is Deep Creek Dam and watershed, which has a total drainage
area of 5.62 square miles. The Deep Creek Watershed is
approximately 70 percent wooded and 30 percent residential
development. About 1.1 river miles upstream of Knight Dam is
Green Lane Dam, with a drainage area of 71 square miles.
Green Lane Dam is 87 feet high and 780 feet long, and the top
of the dam impounds a maximum pool of over 25,000 acre-feet.
About 0.6 river mile upstream of Knight Dam is the confluence
of Perkiomen Creek and Macoby Creek. Macoby Creek has a
drainage area of about 18 square miles. There are no dams
located within that sub-watershed. Elevations within the
entire 94.5 square mile Knight Dam drainage area range from
about 1,100 in the upper reaches to 213, the elevation of
Knight Danm.

In accordance with criteria established by Federal
(OCE) Guidelines, the spillway design flood for this "Small"
size dam and "High" hazard classification is one-half to the
full Probable Maximum Flood (PMF). As the total storage
capacity is nearer the lower 1limit for the "Small" size
classification and as the weir can be expected to be submerged
during the PMF, the selected spillway design flood is the 0.5
PMF.

b. Experience Data. There are no records of reservoir
levels kept for this dam, and there is no estimate of the
maximum depth of water over the dam. It is reported that the
maximum discharge of the upstream Green Lane Dam was 11,400
cfs in June 1972, during Tropical Storm Agnes.

c. Visual Observations. On the date of the inspection,
there were no conditions observed that would indicate a
reduction in spillway capacity during an extreme event.
Observations regarding the condition of the downstream chan-
nel, spillway and reservoir are located in Appendix A and are
discussed in greater detail in Section 3.
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d. Overtopping Potential. The overtopping potential
of this dam was estimated using the HEC-1, Dam Safety Version,
computer program. A brief description of the program is
included in Appendix D.

Calculations for this investigation estimate a
spillway discharge of about 30,500 cfs when the reservoir
level is at the elevation of the spillway walls. The HEC-1
program computed the peak 0.5 PMF inflow to be about 32,614
cfs, and the program estimates the spillway walls would be
overtopped by 0.3 foot during the 0.5 PMF. The spillway is
capable of passing about 0.47 PMF without overtopping the
walls. Failure of upstream Deep Creek Dam was considered and
is expected not to increase the peak discharge from Knight
Dan.

e. Spillway Adequacy. A spillway that will not pass
the 0.5 PMF without overtopping the dam is rated as "Seriously
Inadequate”, provided two other conditions are present. One
is failure of the dam by overtopping. The dam is judged not to
fail during the 0.5 PMF, and therefore, the spillway is rated
as "Inadequate” but not "Seriously Inadequate".

£. Downstream Conditions. The first damage center is
about 1,800 feet below the dam where a house is built in the
floodplain. A major downstream damage center is approximately
3,100 feet below the dam, above the intersection of Route 29
and Perkiomenville Road, as shown on Plate 1. At that point,
three of the seven (all of which are not shown on Plate 1)
houses are less than six feet above the bank of the Perkiomen
Creek. The structure closest to Brey Dam, shown on Plate 1,
is an 0ld mill. water is still diverted from Perkiomen Creek
through the building. All along the Perkiomen Creek to its
confluence with the Schuylkill River are scattered homes and
businesses built in the floodplain.
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SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability.

a. Visual Observations. Visual observations detected
no evidence of existing or impending instability of the
structure. All exposed items of the structure were inspected
and found to be in good condition. There was no distortion
along the spillway crest to infer excessive scour downstream,
monolithic displacement or structural deterioration of the
ogee section. However, the entire ogee section was covered
with water and could not be thoroughly inspected. The
nonoverflow sections of the dam were found to be in good
condition.

b. Design and Construction Data. Known design and

construction documentation 1is described in Section 1.2.
Included as part of the drawings dated 1957 and 1958 for a
proposed dam at the site is a stability analysis of the weir
section. The design analysis indicated that the spillway
stability is adequate. The spillway which was constructed, as
shown on Plate 3, extends ten feet deeper than the original
design. Based on the original analysis, it is assessed that
the stability of the as-built weir is also adequate.

c. Operating Records. There are no operational records
for this structure.

d. Post-Construction Changes. There is no evidence to
suggest that modifications were made to this dam since it was
completed in 1960.

e. Seismic Stability. The dam is located in Seismic
Zone 1. Normally it can be considered that if a dam in this
zone is stable under static loading conditions, it can be
assumed safe for any expected earthquake conditions. As the
dam is qualitatively assessed to be stable under present
static loading conditions, it can reasonably be assumed to be
stable under seismic loading conditions.

11
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SECTION 7
ASSESSMENT/REMEDIAL MEASURES

7.1 Dam Assessment.

a. Evaluation. Visual inspection of the exposed
sections of the dam and review of the very limited available
data indicate that Knight Dam is in good condition. It is
noted that the entire spillway and apron were submerged and
could not be inspected. Therefore, a complete assessment of
the structure could not be performed. In accordance with
criteria established by Federal (OCE) Guidelines, the spillway
design flood for this "Small"” size dam and "High" hazard
classification is one-half to the full Probable Maximum Flood
(PMF). As the total storage capacity is nearer the 1lower
limit for the "Small" size classification and as the weir can
be expected to be submerged during the PMF, the selected
spillwvay design flood is one-half the PMF. Calculations
presented in Appendix D indicate that the spillway is capable
of discharging about 0.47 PMF without overtopping the spillway
wvalls. As the 0.5 PMF is not judged to cause failure, the
spillway rating for this structure is considered to be
"Inadequate™ but not "Seriously Inadequate".

b. Adequacy of Information. Information available for
this investigation was sufficient to evaluate the dam and
appurtenant structures in accordance with Phase I Inspection
criteria. However, an insufficient portion of the structure
was exposed to perform a complete visual inspection.

c. Urgency. The recommendations presented in Section
7.2 should be implemented as specified.

7.2 Remedial Measures.

a. Facilities. It is recommended that the following
items of routine maintenance and surveillance be undertaken as
soon as practical.

(1) The apron area along the downstream toe of the
spillway should be periodically inspected, es-
pecially after periods of high flows to check for
scour or deterioration of the downstream toe.

(2) The trees growing against the left spillway wall
should be removed.

12
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(3) The joint filler at the expansion joints in the
spillway walls should be replaced.

(4) The erosion noted at the downstream end of the left
spillway wall is not significant at this time but
should be monitored.

b. Operation and Maintenance Procedures. Because of
the location of the dam and the potential for heavy property
damage and possible loss of life in the event of failure, a
formal procedure of observation and warning during periods of
high precipitation should be developed and implemented. This
procedure should include a method of warning downstream
residents along Perkiomen Creek that high flows are expected
and provisions for evacuating these people in the event of an
emergency. An operation and maintenance procedure should also
be developed to insure that all pertinent items are carefully
inspected on a reqular basis and maintained in the best
possible condition.

13
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SPILLWAY CREST. NOTE FLOW IS
UNIFORM OVER CREST.
PHOTOGRAPH NO. 1
‘u.r, :
- . p— _— -r s
1
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OUTLET WORKS AT RIGHT END
OF WEIR.

PHOTOGRAPH NO. 2
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VIEW OF LEFT SPILLWAY WALL.

TO RIGHT.
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PHOTOGRAPH NO.
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DOWNSTREAM DAMAGE CENTER LOCATED
ABOUT 0.7 MILE DOWNSTREAM.

7

PHOTOGRAPH NO.
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SMALL PART OF PERKIOMEN
CREEK FLOW IS DIVERTED
THROUGH THE BASEMENT OF
THIS BUILDING.

PHOTOGRAPH NO. 8
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Sheet 1 of 11
KNIGHT DAM
CHECK LIST

HYDROLOGIC AND HYDRAULIC

ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: _About 50% wooded, the rest is predominantl en/
farm land, little residential development.

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 213.0 feet (170 Acre-Feet).
ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): 220.0 .feet (479 Acre-Feet).

ELEVATION MAXIMUM DESIGN POOL: 219.0 feet
ELEVATION TOP DAM: 220.0 feet
SPILLWAY
a. Elevation 213.0 feet.
b. Type Conecrete ogee weir
c. Width 413.5 feet
d. Length -
e. Location Spillover Run-of-the-river. j
f. Number and Type of Gates None

OUTLET WORKS: ‘
a. Type 2-24 inch conduits.

b. Location Right end. f
c. Entrance inverts 201t feet. {
d. Exit inverts 201+ feet. ;
e. Emergency draindown facilities Outlet works.

HYDROMETEOROLOGICAL GAGES:

a. Type None maintained by Owner.
b. Location N/A
¢c. Records N/A

MAXIMUM NON-DAMAGING DISCHARGE: Not determined.




KNIGHT DAM

HYDROLOGIC AND HYDRAULIC Sheet 2 of 11
BASE DATA
ORAINAGE AREA: (1) 94.5 aquare miles total.
MBI TN e
ADJUSTMENT FACTORS FOR DRAINAGE AREA (%){3)
Zone 6
6 Hours 90
12 Hours 99
24 Hours 109
48 Hours 122
SNYDER HYDROGRAPH PARAMETERs: ()
Zone * _ X
Cp» Cy_0.625, 2.0 (s”’é?’;qf”,ii’z‘e) (7§f§e§q{:wml§1e) Ma?g?.ysgeek
L(5) 3.98 18.2 9.75
Lea (6) 2.08 10.4 4.64
tp=C¢ (L- Lca)°'3 3.77 9.64 6.27
SPILLWAY CAPACITY AT MAXIMUM
WATER LEVEL(7) 30449 cfs

(1) Measured from USGS maps.
(2) Hydrometerological Report No. 33, Figure 1.
(3) Hydrometerological Report No. 33, Figure 2.

(4) Information received from Corps of Engineers, Baltimore District.
(5) Length of longest water course from outlet to basin divide, measured

from USGS maps.

(6) Length of water course from outlet to point opposite the centroid of
drainage area, (see Plate 1, Appendix E) measured from USGS maps.

(7) See Sheet 4,110f this Appendix.

*  Parameter determined from analysis of flood records at doumstream
Gratersford gaging station on Perkiomen Creek. Calculations by
Philadelphia Suburban Water Company are dated 1950-53 and were

used in the design of upstream Green Lane Dam. In 1973, the

ugnal analysis was reviewed by Woodward-Clyde Consultants and

ed adequate.

T e e ——
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SHEET 3 of 11

HEC-1, REVISED
FLOOD HYDROGRAPH PACKAGE

The original "Flood Hydrograph Package"™ (HEC-1),
developed by the Hydrologic Engineering Center, Corps of
Engineers, has been modified for use under the National Dam
Inspection Program. The “Flood Hydrograph Package (HEC-1),
Dam Safety Version®, hereinafter referred to as, HEC-1, Rev.,
has been modified to require less detailed input and to
include a dam breach analysis. The required input is obtained
from the field inspection of a dam, any available design/eval-
uation data, relatively simple hydraulic calculations, or
information from the USGS Quandrangle maps. The input format
is flexible in order to reflect any unique characteristics of
an individual dam.

HEC-1, Rev. computes a reservoir inflow hydrograph
based on individual watershed characteristics such as: area,
percentage of impervious surface area, watershed shape, and
hydrograph characteristics determined from regional correla-
tion studies by the Corps of Engineers, Baltimore District.
The inflow is routed through the reservoir using spillway
discharge data obtained from the field inspection or design
data. Flood storage capacity is determined from USGS maps or
design information and verified by the field inspection. 1In
the event a spillway cannot discharge 0.5 PMF without
overtopping and failure of the dam, downstream channel
characteristics obtained from the field inspection and USGS
maps are inputed and flows are routed downstream to the damage
center and a dam breach analysis is performed.

Included in this Appendix are the HEC-1, Rev,
pertinent input values and a summary print-out tables.
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Swaxr 6 of /[

PREVIEU NF SEQUENCE OF STREMY NETBURK CALCULATIONS

RUNUFF HYDROORAPH AT §LIN Green Lane
ROUTE HYDRONRAPR 10 LY

RUNOFF  HYBROGRAPH Al 1s  Deep Creek
ROUTE NYDROGRAPH 10 wr

RUNOFF NYDROSRAPN AT ncl  Macoby Creek
CONINE I NYOROGRAKNS AT KIN  Knight Dem
ROUTE HYBROSRAFN 10 ENOUT

END OF NETUORK

19080 e

FLOO® NYDRUGRAFN PACKAGE (MEC-1)

AR SAFETY VERSIUN JULY 1970
LAST NOPIFICATION 26 FEP 9

BV IATSEEIREIEHI PR ORINES

RUR  PATEe 80/04/15.
TINE+ 03.86.52.

KNIGNT DAM
RAT ID NO. FA 935 DER NO. 46-257
GUERTOPPING ANMLISIS

JOB SPECIFICATION
L0 NHR LLIL] 1wy IR ININ  METRC 1 {{¥] LPRT  wSTAN

100 ! L} 0 [ [} [} ] -4 .
JOPER NUT  LROPT  [RACE
3 0 0 0

HYLTI-FLAR ANALTSES TO DE FERFURMED
NPLAN= 1 WR(IO= 3 LRTIO= ¢
RTIDS= .40 230 1.00




i

TR e et ok 15 e gl & -

wvar 7 or //

SUB-AREA RUNGFF COMPUIALION
GREEN LANE (NFLUU WYBKBLRAIH

ST0  ICOWP  JECOR  ITAPE Jni JPRI  INANE  ISTAGE  14UVOD
LN 0 L] ] ¢ ’ 1 0 0

NYBROSRAPH DAYA
INVIG 1UNG  TAREA SNAP  1aSDA  TRSPC  RATIS  ISEOM  ISANE  LOCAL
1

71,00 0.00 95.00 0.00 0.000 | 1 ¢
PRELIP DATA
SPFE S Ré R12 24 L1 022 196

Q.00 23.00 90.00 99,00 107.00 122.00 0.00 0.0¢
IRSPC CORPUTED DY THE PROGRAN IS .B4é

LOSS dATA
LROPT  STRKR  DLTKR  RIIOL ERAIN  STRKS  RTION  STATL  CNSIL  ALSMX  RVINP
0 0.00 0.00 1.00 0.00 0.00 1.00 1.00 ) .00 0.00

UNIT WYDROSRAPN DATA
Ps 9.44 CPe .43 NfAs O

RECESSION DATA

STRTE: -1.50 RCSR= -.05 ATIORs 2,00
UNIT NYDROGRAPH 33 END-OF-PERIOD URDINATES, LAS=  9.46 MOWRS, CPs .63 VOL= 1.00

7. 340. 727, Hay. 1604, 2070, 2401, 05, 2973, 304y,
2970, 2. 203y, 278, 1945, 123, 13510, 1395, 1237. 103,

997. ", 07, r03. 627. Sé0. S0e. LLEN 39. 136,

e, 204, 234, 227. 202. . 161, 144, 129, 1s.

103. 2. 2. 3. 63, 3. 32. ©”. 2. 3.

13. 30. 26,

[} ENO-OF-PERIOD FLOW
HO.DA HR.MN PERIOS RAIN EXCS LOSS tosf @ NO.DA HR.NN PERIOD RAIR EXCS LOSB ConF 0

SUN 24.29 0.7Y  2.51 1oteev.
€A1 C 5300 64.1€28728.20)

NYDROGRAPH ROUTING
GREEN LANE NUTFLOM HYDRDGRAPH

ISTAU  ICONF  TECOW  (TAPE Jrt JPRT  INAME  ISIAGE  AUTO

8o ! ° 0 ¢ [ 1 [ ’
RQUTING DATA
0LOSS  CLoss Ave IRES  ISANE (L4 1w LSIR
0.0 0.000 0.00 t 1 [} 0 [
NSTFS  NSTDL LAG  ANSKK ] TSK  STORA  [SPRAT
1 0 0 0.000 0.000 0.000 -26s. -1
STAGE 206.00 207.00 200.00 209.00 290.00 291.00 192.90 293.00 214,00 15,00
294.00 297.00 298.00 299.00
FLOV 0.00 1272.00 3772.00 7404,00 1.397.00 16496 .00 12187.00 10381.00 313398.00 43273.00
31462.00 40323.00 69622.00 79500.00
CAPACITY= 34, . 1096, 0467, 204, 19, 13399, 14942, Wi,
ELEVATION= 230. 240, 250, 280, . 290, %6, 290, 300.

CREL  SruDD coee ExPy ELEWL COOL  CAREA exeL
86,0 0.0 0.0 0.0 0.0 0.0 9.0 0.0

DAN DATA
TIPLL o EXPD DANULID
?.0 31 15 wmo. Green Lane Dam and storage

data obtained from Phase I
Inspection Report

PEAR OUTFLOW (8 20203, AT TINE 51,00 WOWRS

PEM OUTFLOV 13 25%47, AT TINE  51.00 HOWRS

FEAR SUTFLIM I8 52490, AT [INE  50.09 HOWRS




SUB-AREA RUNGFF CONPUTATION ]
DEEP CREEK INFLOU MYDRODRAPH
ISTAU  ICONP  (ECON  ITAPE  JPLT  JPRT  INAME 1STAGE  1AUTD '
1] [ [} 0 [} [] ' ] L
HYDROSRAPN DATA
nvee 1uNG TAREA SNAP  TRSUA  TRSPC  RATIQ ISNOV  [SANE  LoCAL
1 1 5.62  0.00 95.60  0.00 0.000 ° 1 o
PRECIP DATA i
SPFE PHS Ré R R24 ({1 ] R?2 R4 )
0.00 23.00 90.00 99.00 107.00 122,00 0.0  0.00
IRSPC CONPUTED DY HE PROGRAN 1S .84¢
LUS5 DATA
LROPT  STRKR  DLTIKR  RIVIDL  ERALIR  STRKS  RI1OK  SIRIL  CHSTL  ALSHX  RTIW
. [} 6.00 0.00 1.00 9.00 .00 t.00 1.0 03 0.0¢ 0.00
UNIT HYDROGRAPH UATA
= 377 Pz 43 A= 0
RECESSION JATA
STRIQ= -1.30 ORCSNe -.03 RTIOR= 2.0 1
UNTT NYOROGRAPH 21 END-UF-PERIED GRDINATES. LAG:  1.75 NOURS, (Ps .4] VOL» 1.0
7. 21, e, %%, $58. 2. . 3. 176, m.
v 7. 2. s4. 0. %0. 22, 7. 1. r. ’.
3 s.
0 ENB-4F-PERION FLIW
MO.DA WR.AN PERIOD  RAIN  EXCS  LOSS  LOWP ® S0.UA WR.W PERIDN  RAIN  EXCS  LOSE  COWP 0
U 2429 .9 51 8IRIe.
C 61200 353.0¢C 4400 2376.79)
NYPROGRAPN ROUT [HG
PEEP CREEX OUIFLOV HYDROGRAPH
15148 ICORP  (ECON  TTAPE L wrt INAME  [SIACE  [AITR
ot 1 ’ ) ° ' 1 o )
RQUTING DATA
oLDSS  cLOSS ave IRES  1SARE (. 4¢ 4, 4 Lsie
0.0 0.000 0.00 t ! L] [} L
NSIPS  NSTBL LAG  ANSKK 1 1Sk STRRA ISP
1 L] 0 0.000 0.008 0.00¢ -025. -t
STAGE 22050 225,50 224,50 227.50 228.5¢ 22950 21050 232.50
FLOV 0.00 287.00 900.00  1830.00  2622.60 370,00 G043.00  S107.00
SURFACE AREAs 9. S. 14, 3. 19.
F CAPACLTYs 0. 10. 335. 141. 1037,
ELEVATION= 0. 13, 220, 228, 0.
3
: CREL  SMUID  COW  EXPW  ELEVL  LODL  CAREM  EXRL
203 0.0 0.0 0.0 0.0 0.0 00 0.0
1
DAN JATH
e s Eies oy D€€p Creek Dam data obtained
2.0 o o0 o from Phase I Inspection
CREST LENGTN 0. . 530, ét0. Report
AT OR DELOV
ELEVATION 8.0 2200 298 2300
. PEAN OUTFLOV 18 3404. AT TINC 4900 HOIRS
- PEAK OVWTFLOW 1§ 0303, AT TIME 44,00 HIURS
PEAK QUTFLIM (S 9714, AT TIME 41,00 HOURS
p L] A -




i A e PR
Sweer P o [/
SUB-AREA RUNOFF COWPUTATION
NACOBY CREEK INFLUS
ISIAL  ICOWP  [ECON [TAPE  JFLT  JPRT  INABE ISTAUE  1AWTS .
acl ° 0 ° ) ° 1 ' 0
NYDROGRAPH DATA
IO TUNG  FAREA  SNAP  TRSDA TRSPC KATID ISNOW  ISAME  LOCAL
1 1 17.93  0.00 95.00 0.09 0.000 ’ 1 ’
PRECIP DATA
SPFE FNS % M2 KM ot 2w
0.00 23.00 90.00 99.00 109.00 122.00  9.00  9.40
IRSPC CONPUTED DY THE PROSRAN IS .346 -
LOSS 1ATA
LROPT  STRKR  OUTKR RTIOL  ERAIN STRKS  RTIOK STRTL CNSTL  ALSMI  RTINW
0 0,00 0.00 1.00 0.00 0.60 .00 1.00 .05  0.00  0.60
UNIT HYBROSRAPN DATA
e 4,27 CPe .43 Nias O
RECESS10M DATA
STRT@=  -1.50  GRCSWs  -.03  RTIORs 2.00
UNIT NYSROGRAPH 34 END-OF-PERIND ORBINATES, LAGS 6.5 NOWRS, CP= .43 VOL® 1.00
s7. 247. 0. 756, 198, 3. 1. 1080, s, 746.
642, s3. a50. 7. e 25, 222, 186. 136. 130.
109. . 7. . sa. 's. 3. n. . 2.
9. 16, 13. . !
0 END-DF -PERISD FLOW
NO.DA HA.AN PERIOD RAIN EXCS  LOSS  CONP O BO.DA MR.MN PERISD RATE  EXCS  LOSS  CORP @
SN 26,29 20,79 .51 260879,
€ 17,00 553,00 4400 7387.20)
HYBROGRAPH ROUTENG !
KNIGHT DAN OUTFLOS MYDROORAPH !
ISIAU  ECONP  TECON ITAPE  JPLT  JPRT  INANE ISTAGE  1AUTOD
KnouT ) ° ° 0 0 1 ) '
ROUTING DATA
Q0SS CLOSS  AVE  (RES ISAME  [8PT  1PNP LSTR
0.0 0.000 0.00 1 ' 0 ) 0
NSIPS  WSTOL  LAE  ANSKK 1 TSK STORA  [SPRAT
1 ¢ 0 0.000 0.000 0.000 -213. -1
sTAsE 213,00 21400 215.00 216,09 7.0 18.00 220.40 72,00 225,00
FLow 0.00  1367.00  4039.00  2712.00  12230.00  17648.50  30449.00  44142.00  71733.00
SURFACE AREA® ™ 7. 1. 3. 2. ’8. 15,
CAPACITYs 0. .. 8. 120. 360, . 8.
ELEVATIONS 202. 200, 200, n3. 2. 220, s,
CREL SPUID  COB  EXPW  ELEVL COIR  CAREA  EIPL
3.0 0.0 0.0 0.0 6.0 00 0.0 9.0
DA PATA
TOPEL  COOD  ETIPD DAMID
22000 0.0 0.0 0.
CAEST LENOTH 100, 150, 140,
AT OR PELOV
ELEVATION 20,0 2207  225.0
PEAK QUTFLOU IS 25795, AT TIMC $0.40 NOWRS

PEAR QUIFLOW IS J2586. AT TINE  50.00 HOURS

PEAK OUIFLOY IS 40139, AT TINE  49.900 HORS
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i Sar Mor //
i
3 PEAK FLOV AND STORASE (ENB OF PERIOD) SUMNARY FUR NULTIPLE PLAR-TATIO CCOMINIC CONFYTATIONS
FLOUS 1% CUBIC FEET PER SECOND (CUBIC WETERS PER SECOND)
AREA 1N SQUARE NILES (SBUARE KILOMETERS)
247105 APPLIED T FLOUS
OPERATIOW STATION AREA  FLANM RAILO 1 RATIO 2 RaTIO
R .50 1.0
NYDROGRAPH AT  GLIN 71.00 v 229, 2. G353 Green Lane Dam
t193.80) ( 629.47)C 7B6.431C 1573.470¢
R0UTEDR 1O 8Lo .00 Y 20205, 25547, 52698
t 19307 { S72,14)0C 723.41)0 1492250
RYSROGRAPN AT ] $.42 ) 3529, ", ve23. Deep Creek Dam
t 14.58) (99,9300 1209200 247.34)¢
ROUTED T0 [T} 5.42 1 3400, A343, (FALR
3 (  14.56) ¢ PE.441C 122,990 298,758
NYPROGRAPH AT nel 17.93 1 871, 1839, 19478, Macoby Creek
05,40 (227,800 2.0C 357.220¢
3 CORPINED (31] 9.33 Y s, Jaen,  kBN2S. Knight Dam
( 200.88) ( 729.83)¢ 923.32) 1929.08)¢
ROUTED (0 Koyt 94.38 1 2sMs. 31584, 40130,
{ 244.80) (729,030 C 122.731C 1929.490¢
3
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RATIO
PNF
.40

.30
1.08

RAT10
PNF
.40

RATIO
PHF
.40

.50
1.00

SUMAAKY i #mP dSHPE LT Mk 1340
Green Lane Dam

INITIAL vALUE SPILLWAY CREST 100 OF L
ELEVATION 286.00 296.00 297.00
STORAGE 13398. 13318, L5114,
OUTFLOW [B 0, 40323,
NAX IRUN RAXINUN  MAXIMEN  NAXINUR  DWRATION TINE OF
RESERVOIR PEPTH STORABE OUTFLOY  OVER 107  AAX QUTHLOW
U.S.ELEV  OVER DAN AC-FT CF§ NOURS NOURS
291,45 0.00 . 18070, 20208. .00 51.00
292.53 0.00 19990, 25547, 0.00 51.00
29414 0.00 24107, 52498, 0.00 50.00
SUNNARY OF DAN SAFETY ANALYSIS
Deep Creek Dam
INITIAL VALUE SPILLUAY CREST TOP OF PN
ELEVATION 224.50 224.30 220.00
STORAGE 141, 149, 250,
OUTFLOY 0. .. 2146,
HAXINUM HAXINUM  BAXINUR  MAXINGM  DURATION TIRE OF
RESERVOIR PEPIH STORAGE OUTFLOV  OVER TOP  MAX DUTFLOW
U.S.ELEV  OVER PAn AC-FT CF8 HouRS HOURS
229.13 1.43 294, Jage. 5.00 44,00
229.5¢9 1.5¢ 314, 4343, 7.00 44,00
230.74 2.74 348, 8714, .00 43,00
SUNNARY OF DAN SAFETY ANALYSIS
Knight Dam
INLTIAL vALLE SPILLUAY CHES? TOP OF AN
ELEVATION 213,00 213.00 220.00
STORAGE 170. 170. 49,
DUTFLOV 0. 0. 30449,
NAX TN RAXINUR  MAXTMNUN  BAKTIAURN DURATTON TIME OF
RESERVOLIR PEPTH STORABE OUTFLOW  GQUVER TOP  NAX SUITFLOV
U.S.ELEV  OVER DAN AC-FT CFS HOURS NOURS
219.27 0.00 427, 23743, 000 50.00
220.27 22 $00. 32584, 5,00 50.90
224,13 .13 anl. 8139, 17,00 4,00

TIME OF
FAILURE
HIURS

0.00
V.00
V.00




SHexT /IR oF 1/
SUNNART OF DAM SAFETY ANALTSIS
LANE DAM
INITIAL VALUE SPILLUAY CREST TOP UF 2AN
ELEVATION 294,00 204.90 297,90
STORAGE 13379, 13399 M.
oUTFLOY 0. .. 50323
RATIO  MAXIMEM RALINUN  MAXINUN  BAXINGH  BURATION TINE OF TINE UF
oF RESERVOIR BEPTH STORAGE  OUTFLOW  OVER TOP  MAX OWTFLOW  FAILURE
PHF U.S.ELEV  OVER DAM AC-FT CFs HOURS HOWRS NOURS
13
.40 291,83 0.00 18970, 20208, 0.00 51.90 0.00 ;
.50 292.53 0.00 19870, 25547, 0.00 31.90 000 !
1.00 298.14 0.00 207, s2498. 0.00 50.00 .90 ‘
SUNWARY OF DAM SAFETY ANALYSIS
DEEP CREEK DAM- Failuyre Assuwed
Bottom elevation of Breach 213
INITIML VALUE  SPILLUAY CREST ToF OF 2AN
ELEVATION 224,50 224.50 220.00
STORAGE 141, 141, 250,
ouTFLOY 0. 0. 2136, 1
i
RATIO  mAXINWM FAXIMUR  MAXINUN  NAXIMGN  DURATION TINE OF 1IME OF
of RESERVOIR pEPIN STORAGE  OUIFLOW  QVER TOP  MAX DUTFLOW  FAILURE
PHF V.S.ELEV  OVER DAR AC-FT CFS HOURS HOURS HOURS
.40 229.13 1.13 9, Jan. 5.00 44,00 0.0
.50 229.38 1.58 34, 9939, 3.36 43.50 3.0
1.00 229.93 1.93 329. 11993, 2.45 .50 100
SUNNARY OF BAN SAFETY ANALYSIS
KNIGHT DAM
INITIAL VALUE  SPILLWAT CREST 100 OF DA
ELEVATION 213,00 213,00 220.00
STORAGE 170. 170. 9.
oUTFLOW °. 0. 30449,
RATIO  NAXTMOA AAKIAUN  NAXIMWM  RAXINUW  DURATION TINE oF TINE OF
of RESERVOIR BEPTM  STORAGE  OUIFLOV  OVER TOP  NAX DMIFLON  FAILURE
PRF U.S.ELEV  OVER AN AC-FT CF§ NOWRS HOURS WOURS
.40 2927 9.00 2. 55, 0.00 50.90 100
.50 220.25 .25 e, 32083, 5.00 9.00 0.0
1.00 224,12 .12 ", 88084, 17.00 19.00 .00
AR
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HYDROLOGIC MAP
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DATA OBTAINED FROM U.S. GEOLOGICAL SURVEY QUAD
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SITE GEOLOGY
KNIGHT DAM

Knight Dam is located in the Triassic Lowland
Section of the Piedmont Physiographic Province. As
shown in Plate F-1, the dam is underlain by diabase bed-
rock of Triassic age which has intruded the Brunswick
and Lockatong shale formations. The surrounding region
has experienced folding resulting in broad west-northwest
trending anticlines and synclines. The dam is situated
within an anticline or upfold. Rock jointing observed in
bedrock exposures above the right abutment area strike
north-northeast and west-northwest having dips generally
greater than 70 degrees. The dense diabase bedrock occurs
at relatively shallow depths as indicated by the spheroidal
boulders common in the area and the exposures present in
the Perkiomen Creek.
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